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(54) METHOD FOR MANUFACTURING LIQUID CRYSTAL DISPLAY PANEL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent production 
of air bubbles as defects. 
SOLUTION: After a TFT substrate 1 and a OF 
substrate 2 are disposed in a vacuum 
decompression chamber 5 with the electrode 
forming surfaces of the substrates facing each 
other, water vapor is introduced into the vacuum 
decompression chamber 5 to replace the whole 
air with water vapor and to evacuate, for example, 
to 100 [Pa]. Then an upper stage 7 is lowered to 
overlap the CF substrate 2 with the TFT substrate 




r 
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1 and to lightly press them. Then the external air is 
introduced to return the pressure in the vacuum 
decompression chamber 5 to the atmospheric 
pressure. Thus, the CF substrate 2 and the TFT 
substrate 1 are pressed to each other by the 
atmospheric pressure to form a regulated gap t 
between the TFT substrate 1 and the CF substrate 
2. The liquid crystal 3 fills the layer region 23 while 

the sealing material 22 is crushed to adhere the TFT substrate 1 to the CF substrate 
2. The water vapor in the layer region 23 reduces its volume with increase in the 
pressure and further transits to water as liquid and air bubbles disappear. 
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[|«*« l ] W&tf&tiZ* tLfc— 1ti<r)tt$YtZ>>**>^ 

(Si. 
hi. 

ttsfflfas! i *>ifc#"CU3Mi erML . B'jias^ffExa 
S C i r ttS h 1" 2> ?& B B 5^-' <*)i cnmk-fi& , 

111**2 1 «ajb*»*s<xfc— *t<^j*i*rt-*'' ,? *^ 
x-$> -> x . 

coScOI&WiltSl*) (- . mi I£?Hb b b ariiiT-r S -/E B B BttSTia 
v _ 

EE}) # W&VSm n <?M 4 f»T £ frfc JB 1 OSfeft T« 
ffi^IfS Br^OWK £ *tf#ffiS&fl T - ffllE* 1 

at 

-tbtsg 2 £75^fr^)<i t i . 
it i B?ism i o*#-cti*ffi & s i . me««wE xa 

X"h -> X . 



-yUfflfimrSi: . 

cownm^vfMft t= . Ml M*b b b £ ffiT-T & ?£ B B BflSTXa 
t . 

pf. 5. ^ *> , f £jaqy n'^;US^ €r Mia — yUWS.L k ' bo sBfE 

B B B^K^i«SsT-5:w>icai^^-^i»s^a^-g-^i 

St. 

ft S ffiie^ 1 Sr£ L , Mi5S«»EEXg 

tistt 4 Miem 2 fiOSfefr Tt±«Effl (cife^i- * ft* £ ffl V ' 

set sri#ffik -r s^a^^^^i^HJt^* 

t - 

(ISi. _ 
L7t^2cOSfefr<7){li: I. 

(t & mm 1 ^(^T'(i:Svffi s s l . fiiesiswExa ' 

sets- »a 1 1" Mft-s^ /Kosgjt^ffi . 

t 5 ] fries^fi^^^ia^fc »t & B'jias 

SfSifcif 1 ,7 l ;M4<7)Vi-fiX* 1 1 HieiK<75?SB B B *7K'' 

nfrhtth^tzmwifrh it* 1 ! 1 5 k ^-rix* 1 

[ 7 1 lREBfrJ&W«dttf>»j£li . 4 0 s 

tLfcft i.:h* wis -r & is* 1 ^ 1 ^ 6 ^ 1 ^ ix ^ 

1 cE«f5iBA«^ <4-/K?«Ha?rS. 
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m-m. k coS-^Bo r * tf - k r WHS hf^ If 3»S 1 J^M 4 

[ts^iii i ) we»b«u. .*hry^r.hH 
t>c fc srwat^sw*^ i 0E»^iKA*5^*'uo 

[0001] 

Steffi v \t>ti h A*5f ^yuoaat^rft tw-f & • 

[0002] 

^^oA«»fflf < xri->( m.7r^kt i xiz 

ff , — ** c^jSBfl*" 5 3F<59JB*a«:: > - 'M* £ 

C 2t%<DWM y ^mm^Mi^i^X E^L , ?£b b b5: 
MA-*"*** <i*n\ HSTSEA&k^o ) £J:oT18ft 
C^fST&A^TIi. fflitf. WBPP8-19 
0 0 9 9 -^BHcEtt $ fiX \* > h X o (C . if , 7h 

T (Thin Film Transistor) hlfSS^^lI?^ 
T F TIS 101L tiy—y 4 )V9 k SilMEffik **JB 
«$ft.fc#?--:7-frt^S« (WIT. CFiS>t^) 
102t rf^«i"S* HIl 0 ( a ) o 

iz . c f i o 2 1 ffl^^««rap» t ( m l ams 5 

[jura] ) (C#U ^SSOSafc9*^-"F 1 0 3 *:titfS 
(*ftE*) L. TFTSSlOliCS^m 
/I'W 1 0 4 L±E^iS*Sl*I04' 
*SWzF/r^j^&A 1 0 SSrSTLfca. JtffiWfllciR 

sl, ^tfioo [Pa] mm<7MJ±nm%*x-mm 
fiioi. 10 2r^rr5i^i±. mte-&zo*t&. Z0>&* 

TFT3E«1 0 1 IzMLXC FSI1 0 2 5rg<ffS 
U ilO ( b ) (c^-f J; i lc. mi^to*fi?zWi%M 

ioi, 102 sr^jRE+cnoaj-r. ztuzx o . a 
1 1 ^^-r <£ o cc . 7.^.-^- 1 o 3 com^zm i 1 >as 
^asisiHSt^iBWtc, fc a H i o 5#$*AS;fu:»A« 

[0003] 

fcaWCIi. f^SS 10 1. 10 2 Sr*fa*;fo1i;*:IR 

, 100 [Pa] <r)Q%ifmWfo 10 1, 1 0 2 St! 
HOSiJU ^EfcRStifckSWi. 
Hll (CTfrfj; o (z. E8l£iL"C3WS 10 6c L-TrSA 



rtT«iS3fL, fKAa^^K^AWiKTSrS^T LS 
otl-^rWJ)^. ifc, BS«101. 10 2SrS 
k f^*£«rtWS£H£W>E:fc SrTtf 6 ^ 
J: ^>T . mmfa 10 1, 10 2 PalOHPfCE 9 3££ft 

t, Ji8ifc:B{1^6CF*«l 0 2fc««t:J:-5-CJlE 
«:ifetS*T®*««r-r4*^t-. Jt2«rt^OE*A f W 
iijf 10 0 [Pa] mTT*ti^<50©*«^SJti: £4 

^Tffi-CiffllOC FSfi 1 0 2 t LXij . FJrM 

«=Sr JCSSIB^* h^c^ fc^Cc , ffiAH*'^i^S! 
3Stci*IB t 3 ^ 1- **3^* a -kL^'j^-o ISIS* 5 * ^> • 

[ o o 0 4 ] z.co%m±. ±3&<vmmz&*.x%*titz 

i>coX\ Xf&t LTOSlffl<03&££l»iLU ^> MS 
5r «ia*fc* £ JilJ^Kaf ^> S: 

•:t^<fi^^b "CWiHi«OjSA«*^^*^*rSS1^4 
[0005] 

*fi«rtc ±ia?SB B B^«§T"ri>?SB B BSTxg>: . e* 

nx\ ±E»l<^*ft ±EM^^*^S«5:JtJe 
^-7U»&lX±E^*^^*HS^S:v^fc*ta*irfr 

LWt4*«fflBEIS'k Srfflli . ±E*«lf EXST 
Ji. E*X*i*UKoa *>^< k fc-*S:JbEJBl^ft 
ft^^SSLt* 2£Oifeft^tf k L . ±EWffi^0«B 
®k ltd ±EK««ia'&*>-a:XStct>*t*±E*l 
Oftft-CHSKffl&aL . ±I5»«»EXSU:*JW&±E 
2 TliSKffl <E».-T 4 Jrffl v % s c k S: W« 
k LTV^>!>. 

[0 00 6] ftfc. »#«2E»^ H JRi. «S*9B« 
StLfc— WOWffi^S^^^^^IBtffiA^SiWrS^ 
fciK A**-' <*^U^)i!3t*"ST p fc o T . <ti> —-ft 

k . k t— ^iia 7 ^*^**^)***^**^ 

JtfflJ^ffi^)*S^SWl*l-^ - -kK?R A r STi~ ^> Mb s bSST 
XSk . E^AW^iEHrt^ttiT'KTci-L^ff 1 2> 
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§1 1 c^ftr £*j . ±ie^t^;uS1S2:±ie->-yu«S. 

SffEEISfcfcMi. _bSe£«*PEEXllT*fi. E:ft~± 

±.3Zm^<7.mMt LTfi. ±K»*Mfc*;b-£I8tc*J 
ft § XlSJfl 1 Oft^T-JiSlWa 5r S L ■ , ±8£»EflPSXS 
fcii ft & Jbl2.m 2 Oftfr TUt«ffl tlc^-r 6 1Wt Sr ffl V ^ 
Set rlfHk LT^£>. 

[00 0 7] * fc , ft #11 3 iE«0«Hflti , WB&&I& 

Mvnnmmz . >— ji-ftzmfi-ti ^ - yM^mxa 
k . k t-sroue/^^i^EisomffijweiKsn 

Xif k s aS/ZEff^cOlcHll^^faSTX^Sfl/t^ 1 <T> 
ff 1 <?5ftfr*«t> - JbJEW'**'l*E*S:±IE5'-vM*A 

«ffEx^.k*fi,t, ±ies«#siST*{i. <sjk£± 

E HI «7)^(^<l*»4>r^T$-ti-^m2^fr<7)iii: 

xstc ft & jug* 2 v>fkftTi±mmzm&* him* 
[ o o o 8 1 & tz . ti#ii4 saao*^(± . mffi^ffM. 

coxier ^-/nicots^ffM $ f LJt (pjj com<Dm?jkffim 

k . :'>^< k t-^iK^WI^^Wllffi^filtSfc. 
£ fflco H^SS^tSrt , liZMHi 5: flST-T & ?S B B s ST 

fflK^wr^<oiEfflrt^Hiar-±#s<i3tw 1 t&kftxfs. 

«k - JJeW^*/U*lRS:Svit;tf Lft»t4aHRJfEI 
SkrOBi. XieSUffEXSTfi. E^Ai/ftS** 

k I Tfi. ±K*aaWa-S-*>«iafc:*J ft 6 -hEJB 1 <0 
ftfrCUWISfcS L . ±I££«J?EXSfc::fcft4JbiaS 
2<7>ftirc«±»ffifc:«E^5^£JBir>&.I k SrWfflL 
TV&, 

[0009] it. if *jf 5 se*8<o»iH^ - mm 1 Jb 

S4tfnvrtt.a» 1 (cie@co?S B B B a*.'^^;Uc7)^it^-^T' 



[ooio] it. n«ia6etto9^u. i^jsij 1 ) 

[00 1 1 ] H«517IE«05MHU. If^Jll.P) 

int. ±IEBf«<?5*«<0*^M±. l^ffE:4 0Sa±T 
*>-g»wk*!ttakLTv>|,. 

[0012] »«JS835MO«BBti. BW!flI5'IE 

mi . *T'*> S i k Sr »@k L T V> I, , 
[ 0 0 1 3 ] 4fc. ll#ii9ie«<7)S B flf±. IWt«5lE 

[0014] it. ift&si oieaosswi. it#«i 
B^4 ov^-fft* 1 1 tieffiofflfta^^f^/ucosje^ 

[ooi5] if^ii 1 1 letg^^B^fi . it i 

[0016] 

[ ftweommcomm i wt . mm z #ss l t , c <o»bj 
<r>mk<r)BBxz~ov*xw i frt&. mm. mnrnzm^ 

XMi^mzn-j. ^lJbMIHSfi. C<0^afl<0— Uttflai 

^•^"M^HT'A Ull .Pj^m 8 r #5S L T . ~ C0^]<7D 
[0017] if. iO«<?5Wft*ffi<0«Jf«:ttHW- 
^f.* -7 1- 'J -v 7 XtttdEB L . -fL f>^)5: *fCT F T 

k BsimsE t *«Btt l fcT f TatK ( <*/uass ) 1 

k . iSBfl^"5XS1S±fCX7^-7 -f /U^ 7 2 a kftail:® 
t *Bf& Ltz C FS« VU'JVSM. ) 2i* f^tR L . HI 
1 ftSH4 Cflrt J: '> fc . T FTSS 1 JbtJKfl 3 
TLfcf*. TFTSf 1 MfC FSS 2 Z , BO^ibt 
-r :j /.:^^)^ B s a a^.' <^/H?itSH 4 «*^«Effi 5 
l^lfClR^LT, ?S B B B 3^17varlT'^ «'J:fc. fSA^^N' 

^./psgjtsa 4 crMmzn >t rw s , 

/N'^yU$Sjt^S4{i:. Hl.TbSB4fz^f"J: dfc. *S 
«JBE«5 k . 3lSiSJE»5i*ifc:*>r(&jS-arTE«$iX3tT 
F TM 1 ^iKSf & TSPX-r- i»3 S.I/C 2 
OS^ IT h ±U^- : J 7 t . Xa5^> t-y7* 

S8k . T^Xx-v-er/K^FBrtTfflJ^-ti-tOlH]!!!) 

worn ; ) ce» $ -tr h {mtmms 9 > . sst > ?• 1 



( 5) BB2 00 2 



-4 9 04 5 ( P 2 0 0 2-4 9 05 



1 iz«» * 5 I*] 2>Stt*: £ SMlf & 

ma 1 2k, KS^Eff S^Sffi^KA-f ifc^^'J 
-7 p i 3 k . JRSft^SS 1 4 *^K3E«Effll5 

«£ftA^4fcAo*^»Aa i5t. i 2#> 

« 5 tc«A"r 4 5r Mtlft" & tztf><r> 

17k. *SK»RAP1 5**£*£«E*5rttc8iA-*" 
S*«^SS**Wffi^*fc*^«A# 18k Sr^l/C 
v^4* 

[0018] mz , ^^)«OlBt***l*»fc:R^'f 
6. H5fc*f J: it. CFIf 2^)1SMI 

rate t f tsi i k c fsis 2 k oia<os«rais!i$:« 
ftdfi fz^xom^<o^-v i 9 a.wnai^7A- . 
tti9b £ trs L Jin jRSfiS c J: o a* * m h , c - ? , 
1 9 ati . es* s «s^)aisiaBi t ^ L V ^ij 

£U«5 [jum] -C*9. TFTifil^a*ffl«fc^ 
ra1TiKa B s r Stffrf 4 £ k k *r 4 I) C F mffi. 2 

ft. X^-m 9 bli. tt!S*<Witf"&6 [/zm] T"$> 
9 . CFSI2 ^a^IlS 2 0 SrHOR&ftSI^JiBrtfc: 
Ittffi?il6. iJCt. H6fcS-TJ:3t. TFTMIO 
W«IWt£a, «-*ffibO»*fWS2 1 2:11 
tf J: 5 C»HMfttt«IB* > «)*6^#2 2 er.^^ 
tttcflfrffiU «*«W2 1 rtco+ASHcBf^* 

ti. TFTSfiitcFs«2t coracorapu^^se^o* 

«08M t k 3r 4 & T T F T M WL 1 k C F mU 2 k £ » E 
Lfc k * IZ , T F TSfi 1 k C FfflS 2 k ^fHCJBj&S 
flfcffiBH^SSVO ( V0- a b t ) k H— T*4 

-^RJtH "feoS £#JBLT . VO^ 1 0 0%— 1 1 0 % 
0)9EBtffiiL<. i , 5#4L<t±V0Ol 0 0%J:0 

1 0 3%mTk$ix4c 
[00 19] in:StJ;5t, -ifi^TFT 

1 k C FSI 2 k £ . £w^^^j^cS^[5]f 4 
J: it, HUbS**' <*A*BM6iI 4 <o*£«E» 5 rtc 
IBS-T4. ftftWfcili, TFTSI1 SrTSIWr— v f 6_ 
±lc*BU CFiS2ri»f-v : 7TK:Si? 
ftffiStSo <WC. (MBI«19*Sv^TFTJ 
«l,hC FSI2 k cOSS-^^it SrffoTfcf*. 1 
6$rggSfcLT«^^>-ri 1 2:^16^^. 1 2*> 

pi=ioo [Pa] ) ±x*mi±-t&> SC> — SJt2 

^y7 1 iSrffih*^ J*«#l 6*H«U «A#1 
8JiSLt, *SKSWBAP 1 5*>4>Kffi«EW5l*iC 
*3KSR £»A L . *£«E» 5 ^c0^r^rT7K^T" 
B£»*.4. 

[0 0 20] . (RA# 1 S t WM I . Sf;S\# 1 6 r 
BBS LIT. Wtf. X2^> v i l -rSliiS*"CJt?.«5 



»5M£±!eE^pl*"C«flE-rS< d2^7Ff 
J: old. ru7,gicS(:J:ot, ±37>r-y'7r^T 
8«,H7tSt«t5C, CFiS2*TFTSfil 
£afa*iyfr4. I^CFSfi2 ^TFTSfliclh 
t^OTFTi«lkCFSfi2k <^ia*c»« 
S*UtJi«««2 3tBtiZAfe*Lfc*3K»C0*«Vl 

"tffia. m-tffibSr-e/i-Fix. ( a = 2 1 6 . l[m 
in] , b = 2S 7 . 5 [mm] ) tzKM-f 4 t ^) k L , 
^k*tf)l«««23^*ShS: (h = 30 O 
m)) . 7Rfi3^aTJIVLS: ( VL = V0= [m 3 1 ) h^f 
4k. (Vl=ab (h-t ) = 1 . 5 5x 1 0" 6 [m 
3]) k^4o H3tc*rJ:3K. ruxgfS 
Ci-^T. S^ecia^f—^TSrRTS-frT. TFT 
1 1« L-TC FSfi 2 Sr«< »Ef 4 , »E^f*o 
T . ffiA 3 s^T F TM 1 k C FS1 2 k ^IB<0Jitt« 
«S 2 3 rt L T t 1 < k i> (c , 2 3 t ii 

nbhrifzyi<.WM±Em^tLX^^<, £?z. i/-/UW2 2 

[002 1] mz. H4 tCSrt J: O tC. *^^>'7° 1 1 
SffikS-fr. S^#l 6$rH!« L. l J-.7# 1 

CFS«2kTFTS«l kJ±. *»ffp0tJ:05V^ 
t $ b (Cffl L#(-t n . T ■ F TSS 1 k C F 2 k CO 

mmmtt^ch, zcotz. «ji3*4Ji«««i2 3i*it 

*«L, ->-/M*2 2J4W Li»S^ TFTSS 

1 k.C F 2 k <O**0*£r $ ix 4 . 4 . WttfS« 2 
3 i*]<7)7kHmii . E^} 3^ p lfr ^ P Otc_L#t" 4tk 

1~4, ^EpO^SE (= 1 0 1 3 2 5 [Pa] 
«E) ) kL. 7Kk^4^ktJ:^T, (Wl/2 0 
00k^r4k-T4k. JI«««2 3rt*c«9Lfc*0* 
aV2(i, V2=Vlpl/2 00 0 p0=7 . 6 5X10 
-isfmS ]k£4< C ^.7}c#«^T^ 4 k 4 k . * 
Wlrlli, rl=56. S [ m] k ;£#>'bfu ^ 
Jt*iaT* 4SKO*§Sk*6o 
[002 2 ] 5rt5. «±^<hi>TFTSIl>:C 
FS«2k&»fa'&*>-li-4XakffE-r6XSkti. « 
ffl (Sfifcl 5I-2 0S) tz*5^T*»£S<x4. 
fife, ii'^$^:TFTMl kCF2«2kS:*S 

2 t^h^c £ B?Jt LT , > 22r 5S-fb $ -frSit r 

314, WH»m>ZbZ:<. is-M&2 2 Sr^LTE«S 
il^TFTSIl kCF*tR2k^ralCi*AS<l4* - 

^!>a. «jKxa. «!3Iexs. flBtaK-ttxasraT, a 

9 Ctf-T i o t?g a e a «^ <*yu- 2 3 ^ofL 4 , 

[0 0 2 3] l^-i 'i (-1 - :S!jtSic^:fRAa* , <-+H 
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2 3 li . MitfffiiftJB^ **J\sT& 0.09 fc^f J: o 

$ fctz T F Til l aifC F 2 fc . JJafilWcMA 
*iXfcfef B Ji 2 4 fc . TFTSfi 1 RISC FSS2<7)n 
IBfcKRSftfc— »<0«l*]«2 5 . 2 6 fc zrflliT^ 

::t\ TFTiSUi, *UMr9*»8LLfcflM- 

IS 1 a fc fe^B 1 b #V h U -y 7 XtffcffiB* *U - tl 
££>3Ej£fcT FTlci MSHItl ldt jMSRS ixT ^ 

2 afc*a«K2 bi:«$tlt5:otw»|), .I<7)?g 

&3i*.' 2 3(1 £ 4> fc . s^saSEia^T 'J >' h 
mmmxmw &*tf * ^ a - /nefc* a $ tLts H B Bf 

ffftl 0 OJKfc**" SiTIi, »lt*Sf 

[00 24] Z<D£ 0 fc, C^OWSfciftHT, TF 
TSS 1 RtfC FSS2 £Mfa^ir£SIIRfclX T&tti 

EfcHLfcPl. L-C^)*fc:K»LT«ffla*ife 
U »SLfc*^fH»±, as«L»£S«'J^fctf>fc*: 
SOT\ TFTS11 fcCF£«2fc^raCcfiK B 1ifcfck 
fc*ffi^AS;ftT««±OXPBfc** - fc erlSuhlT fc 
•r fc # T # & , * . TFT W&rl Rtf C F £f£ 2 
fc^b-ttSPSifc. ftSSETiKfSr^iT * ( ) £ 
#ffi5*fc LTfflv^^t, TFTSfilWCFS«2 
r Sfa fc BSIO£ <7)#H:*WE1j £ *£BiiLtlCfl£ < 

±M fc ffiSW ^>CFM2rHEi:J;ot £ 
^Srffl^t, TFTM1 kCF««2tOBt*S: 
ff 3 fc #T £ h fc fc 1 fc , S^Pal £ g-^ fc <T fc & < (ft 
ax h flfnf ^)it B B Bl^ ^^^ilt I) ■: fc#"C& 
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